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【Abstract】Objective:    To retrospectively analyse
the clinical outcome of emergency treatment of senile inter-
trochanteric fractures with proximal femoral nail antirotation
(PFNA).
Methods:    From September 2008 to March 2009, 35
senile patients with intertrochanteric fracture, aged from 65
to 92 years with an average age of 76.5 years, were treated
with PFNA within 24 hours after injury. There were 10 type
I fractures, 19 type II and 6 type III according to upgraded
Evans-Jensen classification system. All patients were com-
plicated with osteoporosis, and 19 patients had preexisting
internal medical diseases. According to the rating scale of
disease severity by the American Society of Anesthesiolo-
gists (ASA), there were 9 grade I, 14 grade II, 8 grade III, and
4 grade IV.
 Results:    The duration for operation ranged from 45 to
73 minutes with an average of 57.6 minutes. The volume of
blood loss during operation ranged from 50 to 120 ml with
an average of  77.5 ml. Patients could ambulate 2-4 days
after operation (mean 3.5 days). Hospital stay was 4-7 days
(mean 5.3 days). Full weight bearing time was 10-14 weeks
(mean 12.8 weeks). During hospitalization period, there was
no regional or deep infection, hypostatic pneumonia, uri-
nary tract infection and bedsore except for 2 cases of urine
retention. All cases were followed up with an average pe-
riod of 12.3 months, and bone healing achieved within 15-18
weeks (mean 16.6 weeks). No complications such as de-
layed union, coxa vara or coxa valga, screw breakage or
backout occurred and only 2 cases had trochanter bursitis
because of thin body and overlong end of the antirotated
nail. According to the Harris grading scale, the results were
defined as excellent in 21 cases, good in 9 cases and fair in
5 cases, with the excellent and good rates of  85.7%.
 Conclusion:    The emergency treatment of senile inter-
trochanteric fracture with proximal femoral nail antirotation
has the advantages of minimal invasion, easy manipulation,
less blood loss, shorter length of stay, less complications,
and the preliminary clinical effect is satisfactory.
Key words:    Aged; Hip fractures; Bone nails; Emer-
gency treatment
Intertrochanteric fracture is one of common fracturesin senile patients. Its incidence has been rising alongwith the increase of  aged population and
osteoporostic patients.1 In order to facilitate early
mobilization, minimize the complications elicited by
long-term bedbound, and reduce mortality and disability,
surgical treatment has widely been used. From Sep-
tember 2008 to March 2009, we used proximal femoral
nail antirotation (PFNA) to treat 35 senile patients with
intertrochanteric fracture within 24 hours after injury. A
satisfactory result has been achieved.
METHODS
Patients and devices
There were 35 patients in this series, 11 men and
24 women, with the average age of 76.5 years ranging
from 65 to 92 years. The interval from injury to opera-
tion was within 24 hours, mean 13.8 hours. The classi-
fication of the fractures was based on modified Evans-
Jensen method.2 Ten cases belonged to type I, 19 type
II, and 6 type III. Twenty patients were injured by slip-
ping down, 5 by falling from height, and 10 by traffic
crashes. Nineteen patients had preexisting chronic
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illnesses, including cardiovascular disease in 14 cases,
diabetes in 5, and respiratory disease in 6. Six patients
coexisted two or more kinds of diseases. All the pa-
tients suffered from different degrees of osteoporosis.
The general status of these patients before operation
was classified according to the rating scale of disease
severity by the American Society of Anesthesiologists
(ASA), 3 in which 9 cases belonged to grade I, 14 grade
II, 8 grade III, and 4 grade IV. Preoperative mild anaemia
was documented in 10 cases, hypoproteinemia in 7
cases, both anaemia and hypoproteinemia in 5 cases.
PFNA set (Synthes Co, Switzerland) was made from
titanium-nickel-alum alloy, consisting of a main nail,
spiral blade, tail cap, and distal lockpin, as well as the
spiral blade used to insert into the femoral head and
neck.
Preoperative preparations
On admission, patients’ status was evaluated. Pre-
operative examinations included routine blood and urine
tests, various biochemical tests, bleeding and clotting
time, chest X-ray, electrocardiogram as well as some
special examinations based on the preexisting
illnesses. For those with diabetes or hypertension, risks
from operation should be evaluated and rational anes-
thetic modality should be taken. Patients were asked
to receive the training of flexion and extension of the
ankle and toe joints, as well as the muscular training of
the thigh and buttock. Meanwhile patients were told
how to do chest expansion exercise and deep breathing,
as well as expectoration in a recumbent position. For
those whose hemoglobin was below 100 g/L and he-
matocrit below 0.3, small dose of blood transfusion was
mandatory. Emergency operations were performed af-
ter the informed consent was obtained from the patients
or relatives and patients’ condition was permitted.
Surgical procedures
In order to lessen postoperative urinary tract
infection, patients were asked to urinate and defecate
utmostly before operation and the urethral catheter was
not used generally. At half an hour before operation,
antibiotics were administered to prevent infection. For
patients sustain diabetes or hypertension, the monitor-
ing of blood glucose and pressure during operation was
essential. Measures should be taken immediately to
maintain a stable blood glucose and pressure levels.
Epidural anesthesia was preferably used, especially
for those aged over 85 years. Balanced anesthesia was
adopted in some patients. Patients were positioned
supine on a traction operating table with a slight eleva-
tion at the buttock of wounded side and a 10-15 de-
grees of adduction of wounded limb towards the trunk.
After closed reduction of the fractures was implemented
under C-arm fluoroscopic image, a longitudinal 4-7 cm
long incision was made from greater trochanter of the
femur towards the proximal orientation to expose the
greater trochanter. The needling point was at the top of
the greater trochanter or slightly lateral from it. A fluoro-
scopic assisted insertion of a guiding pin was used
into the femoral medullary cavity and made it certain
that it was rightly located at the medullary cavity or
preferably the middle of the cavity. After expansion of
the proximal medullary cavity, the guiding pin was with-
drawn and a PFNA main nail was inserted. The depth
of the main nail was adjusted under X-ray fluoroscopy
and the gunsight was set with the anterior tilt angle of
15°. A guiding pin was inserted into the femoral head at
2 cm below the greater trochanter and make sure that
it is well positioned, i.e. two/thirds part inferiorly apart
from the femoral neck on an anteroposterior film and
the middle of the femoral neck on a lateral film. The
distal end of the guiding pin was located at 5-10 mm
inferiorly from the cartilage surface of the femoral head,
by which to measure the length of the spiral blade. The
lateral cortical bone of the femur was drilled out with a
hollow bit, and then a suitable sized spiral blade was
placed and bound up. After the position of the distal
screw was determined, thereupon a small skin incision
was made and a distal screw was drilled guided by the
gunsight. Finally the nail cap was twisted into the proxi-
mal end of the bone nail. After reexamination by X-ray
fluoroscopy, the incision was closed and drainage tube
was not placed generally because of limited injury elic-
ited by the operation.
Postoperative management
Intensive care was routinely implemented within 24-
48 hours postoperatively. Body temperature, pulse rate,
respiration rate, blood pressure and pulse’oxygen satu-
ration (SPO2) were monitored. Low flow rate oxygen
inhale was administered conventionally for 2-6 hours.
Blood pressure was measured at a regular interval of
30 minutes up to 24 hours. For diabetic patients, blood
glucose was measured immediately after operation and
every 3 hours thereafter. After foodintake, the measure
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time was changed in the morning before breakfast and
at 2 hours after daily three meals. Blood oxygenation,
urine volume, and electrolytes were also measured. The
same dose of antibiotics as preoperation was given at
2 hours after operation. Sauteralgyl or nonsteroidal
antalgesics was administered if necessary.
If patients returned to consciousness at 6 hours af-
ter operation, they were encouraged to take liquid diet.
At the same time, hypotensive and hypoglycemic
agents were used and preoperative internal medical dis-
eases should be treated. Patients were asked to lie at
a semi-reclining or sitting position and encouraged to
do chest-expanding exercise, deep breath, and expec-
toration to prevent hypostatic pneumonia. Great care
was taken to obviate bedsore or other complications.
Calcium tablet, α-D, or calcitonin was administered
conventionally after operation to treat osteoporosis.
Quadriceps femoris exercise began as soon as patients’
pain was abated. Two days after operation, patients
were asked to do active flexion-extension exercise of
the hip and knee joints, and X-ray photography was
taken to evaluate the outcome. After 3 days, nonweight-
bearing ambulation was allowed by assistance of a
walker. Patients were discharged if there was no wound
infection and eventful conditions.
Patients were rechecked at 1, 3, 5, 9, 15, and 20
weeks postoperatively. Weight-bearing was added
gradually based on the result of fracture healing. A fully
weight-bearing ambulation was allowed when fracture
healing was confirmed radiologically 2-3 months later.
A regular follow-up was continued thereafter.
Observation and evaluation
The duration of the operation (from operation com-
mencement to the end including fluoroscopic time dur-
ing operation), bleeding volume, length of hospital stay,
complications during and after operation, postoperative
X-ray examination result, fracture healing time, and hip
joint function were recorded. Harris grading scale was
adopted to evaluate hip joint function with the excellent
recovery, ≥90 scores; good, 80-89; fine, 70-79; and
poor, <70.
RESULTS
The time needed for the operation (from skin steril-
ization to incision closure) was 45-73 minutes with a
mean of 57.6 minutes. Bleeding volume during opera-
tion was 50-120 ml (mean 77.5 ml).Walking began at
2-4 days postoperatively (mean 3.5 days). Hospital stay
was 4-7 days (mean 5.3 days). Full weight-bearing
ambulation began at 10-14 weeks (mean 12.8 weeks).
There was neither refracture, nor cardiovascular, cere-
bral accidents during operation. After operation, urinary
retention occurred in 2 cases (5.7%), slight anemia in
15 cases (42.9%), and hypoproteinemia in 10 cases
(28.6%). Among them, 7 cases suffered from both ane-
mia and hypoproteinemia. All the illnesses were remit-
ted after 3 days of symptomatic treatment. Pulmonary
infection, urinary infection, bedsore, and phlebothrom-
bosis were not found. Postoperative X-ray films revealed
that the collodiaphyseal angle was 120°-135° (mean
127.5°), in which 21 cases almost reached anatomical
reduction. A 9-15 months’ follow-up (mean 12.3 months)
revealed bony union during 15-18 weeks (mean 16.6
weeks). There were no such complications as delayed
union, epiphyseal coxa vara or valga, screw breakdown
or pulling out. Subcutaneous bursitis at the trochanter
was found in 2 cases because the patients were thin
and the tail of the swivel knife was relatively too long,
but it did not hamper bone union and hip joint function.
At the final follow-up, Harris score was graded as ex-
cellent in 21 cases, good in 9 cases, and fair in 5 cases
with the total satisfactory rate of 85.7%.
DISCUSSION
Advantage and indication for emergency operation
Intertrochanteric fractures in senile patients are fre-
quently associated with heart and lung diseases. The
compensation ability of lung and heart organs in these
patients is low. Bed traction and selected operation
that were previously used are liable to cause hypostatic
pneumonia, urinary system infection, and bedsore fol-
lowing long-term bed bound, which will greatly affect
the quality of life and survival rate. Smektala4 found by
a survey on 2916 patients aged 82 years on average in
268 hospitals that the shorter the interval from injury to
operation was, the lower the incidence rate of bedsore,
urinary tract infection, thrombogenesis, pulmonary in-
fection and cardiovascular accidents would be. Zuckerman
et al5 reported that when operation was postponed over
3 days, the fatality would be doubled. Therefore they
proposed that emergency operation should be performed
if situation permitted and the minimally invasive fixing
apparatus and anesthetic methods were preferably
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chosen. Pu et al5 reported a series of patients, in which
the mean time needed for operation was 1 hour and
mean hospital stay was 11 days, and the postoperative
complication rate was 44.8%. Tao et al7 reported 52
cases of intertrochanteric fracture who underwent PFNA.
The operation time is (80±23) minutes and hospital stay
is (15±5) days. In this series, 31 patients received emer-
gency operation and the interval from injury to opera-
tion was less than 1 day. Postoperative recovery was
rapid and uneventful. In addition, it is easier for fracture
replacement and needs less operation time. In this
series, the operation time averaged 57.6 minutes, and
the hospital stay 5.3 days, both of which were less
than the reports mentioned above. The incidence of com-
plications in our series was 40% apart from anemia,
which is also lower than other reports. Therefore we
believe that emergency operation will be beneficial to
reach an early recovery, minimize perioperative
complications, cut down hospital stay and cost. In
addition, emergency operation obviates preoperative
traction and long-term bed bound. Patients can ambu-
late quickly after operation. All of these will contribute
to psychological and physiological rehabilitation for
senile patients.
Since senile hip fractures have a low tolerance to
operation, the indications and time for operation should
be handled strictly and appropriately. It is believed that
following factors should be considered before emer-
gency operation is performed: (1) preoprative ASA as-
sessment is lower than grade IV; (2) blood glucose level
is lower than 10 mmol/L; (3) blood pressure is lower
than 150-130/90-80 mmHg; (4) there is no acute liver or
renal functional disturbance with the alanine transami-
nase below 70 U/L and blood urea nitrogen below 21.4
mmol/L; (5) patients may have a stable type of atrial
fibrillation but not have frequent premature ventricular
contraction or it has been controlled; there is no angina
pectoris attacks in recent 3 months and myocardial
infarction in recent 6 months; (6) pulmonary function is
basically normal with the arterial oxygen partial pres-
sure above 9.3 kPa.8 We think that in addition to these
items, following conditions should also be considered:
preoperative hemoglobin >100 g/L, hematocrit >0.3, al-
bumin >30 g/L, without evident coagulation disorders
and water-electrolyte balance disturbance.
Perioperative management
It is useful to have an overall medical check-up and
assessment on patients’ healthy status and the toler-
ance to operation on admission. If patients are inflicted
with complications of vital organs, consultation is
necessary. Water-electrolyte disturbance should be
rectified as soon as possible. Patients with hyperten-
sion and diabetes are closely scrutinized. In this series,
19 patients were complicated with different types and
extents of internal medicine illnesses. All of them were
effectively treated or controlled.
General factors such as anemia and undernutrition
can depress patients’ immunity and are vulnerable to
infection. Severe protein deficiency may lead to hypo-
plasia or retardation of histiocytes, and impede frac-
ture union. Senile patients generally have a poor
hematogenesis and bleeding from fractured bone and
operation that is unavoidable and sometimes invisible.
Accordingly repeated routine blood tests and
biochemcal assay are necessary on the 1st and 3rd day
after operation to determine if there exist anemia,
hypoproteinemia, or electrolyte balance disorder. Among
the 35 patients in this series, 10 patients were verified
slight anemia and 7 hypoproteinemia preoperatively, but
the cases were 15 and 10 respectively after operation.
We suggest that the thresholds by which to determine
the treatment is initiated pre- and post-operatively are
hemoglobin <100g/L, hematocrit <0.3, and albumin <30
g/L. Allround measures should be taken to ensure that
the parameters reach above-mentioned levels.
Senile fracture patients are often inflicted with
osteoporosis, but the effective treatment to osteoporo-
sis is more often than less neglected. Actually pre- and
post-operative treatments is vital not only to retard bone
loss but also to enhance the hold strength of internal
fixators to the bones and thereupon facilitate bone union.
In our series, all the patients had varied degrees of os-
teoporosis and hence active treatment was adopted.
Our outcome verifies that active perioperative manage-
ment and nursing care can prevent wound and lung
infections, promote bone healing, and minimize under-
lying complications.
Characteristics and advantages of PFNA
Long time operation and massive bleeding are dan-
gerous especially for senile patients, therefore an ideal
intertrochanter fixator should be simple to use, mini-
mally invasive, and meanwhile meet the needs of firm
hold. PFNA is a new internal fixation device recom-
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mended by AO/ ASIF organization. The design featured
in single spiral blade meets the needs of simple
manipulation, and rather substantially reduces the risks
of dysaemia of the femoral head and neck, especially
for those with a relatively short femoral head and neck.
PFNA designed with a 6° included angle towards exte-
rior and interior direction facilitates the bone nail to in-
sert proximal medullary space of the femur. The main
nail featured in 6° extroversion angle accords with hu-
man anatomy and make it easy to interpose from the
top of the greater trochanter. PFNA bone nail proce-
dure only needs proximal medullary space enlargement.
At its distal end, the medullary space enlargement is
not necessary and thus simplifies the surgical proce-
dure and curtails bleeding and operation time. A pro-
spective case control study by Bienkowski et al9 found
that the average operation time in bone nail with single
spiral blade group is 50.7 minutes and ambulation time
is earlier as compared with dynamic hip screw (DHS)
group in which the operation time is 60.4 minutes. It is
reported that the bleeding volume, operation time, and
postoperative complications are less in PFNA group
than DHS and Gamma nail groups.10 Consequently ma-
jority of scholars deem that PFNA is suitable for
stable and unstable intertrochanteric fractures, espe-
cially aged people with osteoporosis.11-12 In this series,
the mean perioperative bleeding volume is 77.5 ml and
the time for operation is 57.6 minutes, similar with other
reports. Furthermore, since the spiral blade develops a
wedge pressure towards the surrounding bone as
emplacement. The wide surface area and gradually in-
creased core diameter can offer a maximal wedge pres-
sure and gomphosis force. All of these provide a strong
bonding force that is essential for osteoporostic patients.
As a result, patients enable to ambulate and start on
functional exercises early, and complications elicited
by bedbound are greatly reduced.
In short, emergency closed reduction and PFNA
internal fixation possess the advantages of minimal
invasive, simple procedure, less bleeding and postop-
erative complications, short hospital stay, and rapid re-
covery in treatment of senile patients inflicted with in-
tertrochanteric fractures. Although there exist different
degrees of depression or deterioration of organ function,
and often coexist various internal medicine illnesses in
aged patients, which may bring about high risks from
emergency operations, satisfactory therapeutic effects
have been achieved owing to appropriately and timely
perioperative managements. However the cases are not
adequate enough and the follow-up period is relatively
short, the results may be biased to certain extents.
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